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EPINEPHRINE AUTO-INJECTOR
CROSS REFERENCE TO RELATED
APPLICATIONS

0001. This application claims priority to U.S. Provisional
Patent Application No. 60/576,636, which was filed Jun. 3,
2004.
FIELD OF THE INVENTION

0002 The present invention is directed to drug injection
Systems. In particular, the present invention is directed to
epinephrine injection Systems.
BACKGROUND OF THE INVENTION

0003) Certain individuals are highly allergic to foods,
including peanuts, other nuts, wheat, milk and Shellfish.
Others are highly allergic to the Stings of insects, Such as
bees and wasps, to latex and/or to medications. When
allergic patients are exposed to these allergens, a Severe

reaction may occur (anaphylaxis) which may be life-threat

ening if not treated immediately.
0004 Epinephrine is generally used to treat an allergic
patient at the onset of an anaphylactic reaction. Epinephrine
quickly relieves bronchial Swelling, constricts blood vessels,
relaxes Smooth muscles in the lungs, Stimulates the heart
beat, and acts to reverse Swelling, thus allowing the patient
to function until further treatment can be obtained.

0005 Because exposure is unpredictable, the reaction
may occur quickly, and the patient may not be near medical
help at the time of exposure, patients who are Subject to
Severe anaphylactic reactions must carry epinephrine at all
times. It is also necessary that the patient be able to
Self-administer the epinephrine while experiencing an aller
gic reaction. To address this need, epinephrine is generally
prescribed in an auto-injector, e.g., a device commercially
available under the tradename “EpiPen”. The auto-injector
has a Spring-activated, concealed needle that, when trig
gered, Springs forward to deliver a dose of epinephrine.
0006 While epinephrine auto-injectors are life-saving
devices when properly cared for and used, a number of
safety precautions should be observed with these devices.
0007. It is important that the auto-injector be used only

for intramuscular (rather than intravenous) injection. Cur

rently, manufacturers generally instruct that the auto-injector
be used only on the patient's thigh. Injection of epinephrine
into other areas can be dangerous. For example, injection
into an extremity, Such as a hand or foot, can shut off blood
Supply to that area, resulting in potential damage to the
extremity. Vascular injection may also be potentially dan
gerous because Systemic delivery of the epinephrine may
cause complications in Some patients due to a sharp rise in
blood pressure produced by the epinephrine.
0008 Jostling and bumping of the auto-injector while the
patient is carrying the auto-injector has been known to cause
accidental triggering of the Spring mechanism. Accidental
triggering of the auto-injector can result in injury to the
patient or a caregiver or byStander. Also, accidental trigger
ing may exhaust the epinephrine in the auto-injector, So that
the epinephrine is not available when needed during an
anaphylactic reaction.
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0009. The patient may suffer extreme illness and even
death if the auto-injector is not in uSeable condition when it
is needed. For example, the patient may not be able to
Self-inject the epinephrine if the Spring-activation mecha
nism has been damaged by jostling or impact of the auto
injector during Storage and transport by the patient.
0010. The patient is also in danger if the medicine
contained in the injector has deteriorated. Epinephrine is
heat and light-sensitive, and as a result if the auto-injector is
exposed to direct Sunlight or extreme heat the epinephrine
may oxidize, potentially rendering it ineffective. Epineph
rine turns brown when oxidized, So auto-injectors are typi
cally provided with a window to allow the patient to
regularly inspect the color of the medication.
0011. Accordingly, what is needed is an auto-injector that
is designed to help prevent the auto-injector from accidental
triggering, damage due to jostling or impact, and/or pro
longed periods of exposure to light. It would also be
beneficial to provide an auto-injector that the patient or a

caregiver (potentially a Small child or elderly family mem
ber) is able to use easily and quickly in a crisis situation.
SUMMARY OF THE INVENTION

0012. The present invention is an epinephrine injector.
The epinephrine injector is constructed and arranged to
reduce the likelihood of accidental discharge of the injector
such that it is more likely to be available when needed. In
alternative embodiments, the epinephrine injector is con
Structed and arranged to be Safer to use and/or dispose of
after use.

0013 As such, the present invention provides an epi
nephrine injector that may include a locking mechanism, an
actuation mechanism, or both, to help prevent the accidental
discharge of the injector. In addition, in other embodiments,
the epinephrine injector uses a two-part housing, thereby
reducing the size of the device and/or reducing the risk of
accidental discharge. In Still other embodiments, the epi
nephrine injector may include means for covering the needle
after the epinephrine injector has been used to help dispose
of the epinephrine injector after use.
0014. In particular, the present invention provides an
epinephrine injector including a housing having a first
housing and a Second housing, a needle; a Source of epi
nephrine; and a Spring for causing the needle to inject the
epinephrine; wherein the first housing is movable relative to
the Second housing Such that movement of the first housing
relative to the Second housing permits the Spring to release,
thereby causing injection of the epinephrine by the needle.
DETAILED DESCRIPTION OF THE DRAWINGS

0015. Other objects, features and advantages of the
present invention will become apparent upon reading the
following detailed description, while referring to the
attached drawings, in which:
0016 FIGS. 1A and 1B are a general depiction of an
epinephrine injector according to one embodiment of the

present invention in A) a locked position and B) an unlocked

position.
0017 FIGS. 2A, 2B and 2C are a detailed depiction of an
epinephrine injector according to one embodiment of the
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present invention in A) a locked position; B) an unlocked
position and unfired position; and C) a fired position.
0.018 FIG. 3 is a detailed depiction of an epinephrine
injector according to another embodiment of the present
invention.
DETAILED DESCRIPTION OF THE
INVENTION

0019. The present invention is more particularly
described in the following examples that are intended to be
illustrative only Since numerous modifications and varia
tions therein will be apparent to those skilled in the art. AS
used in the Specification and in the claims, the Singular form
“a,“an,” and “the' may include plural referents unless the
context clearly dictates otherwise. Also, as used in the
Specification and in the claims, the term “comprising may
include the embodiments “consisting of and “consisting
essentially of.”
0020. The present invention provides an epinephrine
injector that alleviates one or more of the problems associ
ated with prior art epinephrine pens. In the past, epinephrine
pens would generally include a tubular housing containing
the epinephrine to be injected. At one end was a locking
mechanism that, when removed, unlocked a Spring. Once
the Spring was unlocked, preSSure on the tip at the other end
would cause the Spring to release, thereby forcing a needle
to be forced from the housing and into the perSon's muscle,
thereby injecting the epinephrine. Once used, the device
would leave an exposed needle. Also, if the locking mecha
nism were accidentally knocked off during day-to-day

movements (as these epinephrine pens may be carried in
purses, pockets and/or pouches), the needle may acciden
tally be released such that the pen would not be available in
an emergency, or even possibly injecting the carrier by
accident.

0021. The present invention provides an epinephrine
injector that includes one or more Safety mechanisms for
helping to prevent accidental discharge of the injector and/or
increase Safety after the epinephrine injector has been used.
In a first embodiment, the present invention provides an
epinephrine injector having a housing having a needle
connected to a Source of epinephrine therein. The housing
also includes a Spring for forcing the needle from the
housing when the Spring or other mechanism is actuated,
thereby permitting the Source of epinephrine to be injected
into the individual. AS used herein, a “spring is a Spring or
any other related mechanism that is capable of causing a
needle to be ejected from a housing Such that epinephrine
may be injected into an individual through the needle. In an
alternative embodiment, the “spring may be a pressurized
gas cartridge. AS used herein, a “needle' is a needle or any
other mechanism capable of injecting epinephrine into an
individual.

0022. The present invention also includes an actuation
mechanism for actuating the Spring Such that the Spring
causes the needle to exit the housing once the actuation
mechanism has been activated. AS accidental actuation may
occur, it is beneficial for the Spring to be locked or otherwise
prohibited from releasing the needle until Such time as it is
needed. In one embodiment, the actuation mechanism is a

preSSure-Sensitive release that activates once a Sufficient
amount of preSSure has been applied to the release.
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0023. As such, the present invention also includes a
locking mechanism for locking the Spring Such that the
Spring does not accidentally actuate. This locking mecha
nism may, in one embodiment, be located at a first end of the
epinephrine injector Such that, when actuated, the needle
exits a Second end of the housing.
0024. The locking mechanism engages the Spring that is
used to force the needle out of the housing and into the
individual to be injected. Once the locking mechanism has
been released or otherwise disengaged from the Spring, the
Spring is now free to be actuated. However, if the locking
mechanism has not been released or otherwise disengaged
from the Spring, the Spring is unable to actuate, even if the
actuation mechanism is activated, or is attempted to be
activated. AS Such, in an embodiment wherein the actuation

mechanism is a preSSure-Sensitive release, application of
preSSure to the actuation mechanism would not cause the
Spring to release if the locking mechanism has not been
released or otherwise disengaged. In one embodiment, the
locking mechanism is a pin that, when removed, permits the
Spring to release.
0025. While, in some embodiments, it may be beneficial
for the Spring to release once the locking mechanism has
been released or otherwise disengaged from the Spring, it is
contemplated that, in other embodiments, the Spring will not
release when the locking mechanism is removed. Rather, the
Spring will only release once the actuation mechanism is
activated. AS Such, even if the locking mechanism is acci
dentally disengaged, the Spring would not release until the
actuation mechanism was activated by preSSure.
0026. Alternatively, in other embodiments, the present
invention does not utilize an actuation mechanism, but only
uses a locking mechanism. AS Such, in this embodiment,
release of the locking mechanism would cause the Spring to
automatically release. This embodiment may be used for
those individuals that may have difficulty activating the
actuating mechanism.
0027. In one embodiment, the present invention uses a
housing having two parts. The first housing would be an
external shell or portion. The Second housing would be an
internal portion that is contained, at least partially, within the
first housing and that is movable relative to the first housing.
AS Such, the Second housing may be moved Such that a
greater or a lesser amount of the Second housing was
contained in, or external to, the first housing portion. In one
embodiment, the needle, Spring and epinephrine would be
located in the Second housing portion, while the locking
mechanism would be located in the first housing portion, but
wherein the locking mechanism was capable of engaging
and locking/unlocking the Spring. In another embodiment,
the needle, Spring and epinephrine would be located in the
first housing portion, while the locking mechanism would be
located in the Second housing portion, but wherein the
locking mechanism was capable of engaging and locking/
unlocking the Spring. In other embodiments, the needle,
epinephrine and locking mechanism are in one housing and
the Spring is in the other housing although, again, the locking
mechanism would still be capable of engaging and locking/
unlocking the Spring.
0028. As such, in the embodiments using a two-part
housing, it would be contemplated that, in a locked position,
a greater portion of the Second housing would be contained
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within the first housing, while in an unlocked position, it
would be contemplated that a lesser portion of the Second
housing would be contained within the first housing.
0029. The second housing may be movable relative to the
first housing Such that movement of the Second housing
would cause the locking mechanism to release or otherwise
disengage the Spring. In this embodiment, the Second hous
ing may be moved in any manner relative to the first housing
as long as the locking mechanism were caused to release or
otherwise disengage the Spring. In one embodiment, the
Second housing may be slidable relative to the first housing
Such that sliding the Second housing away from the first
housing, or Sliding the first housing away from the Second
housing, would cause the locking mechanism to release or
otherwise disengage the Spring. In another embodiment, the
Second housing may be rotatable relative to the first housing
Such that rotating either the first housing or the Second
housing would cause the locking mechanism to release or
otherwise disengage the Spring.
0.030. By using a two-part housing, it is possible to reduce
the amount of Space the epinephrine injector would occupy,
thereby permitting Smaller epinephrine injectors to be used,
unlike current epinephrine pens. Additionally, by permitting
the two parts to move relative to each other, it is possible to
reduce the chance of the locking mechanism being knocked
off or otherwise accidentally released.
0031. The housing may be made from any material
capable of containing the needle, Spring and epinephrine. In
beneficial embodiments, the housing is made from a mate
rial that is opaque or Substantially opaque as this material
does not permit exposure of the epinephrine to light, which
may reduce or eliminate the effectiveness of the epinephrine.
If a two part housing is used, one or both parts of the housing
may be opaque or Substantially opaque. In Select embodi
ments, the housing is plastic.
0032. In an alternative embodiment, the present invention
does not use a locking mechanism. Rather, the epinephrine
injector would include a cover or cap or other means for
covering the actuation mechanism. In this embodiment, the
Spring would be unlocked, but would not release until the
actuation mechanism was activated. The cover would pre
vent this result from occurring.
0.033 Even if a locking mechanism were used, another
embodiment of the present invention may also include a
cover for the device. In this embodiment, a piece of cork or
Similar material may be attached to an inner portion of the
cover. AS Such, in this embodiment, once the epinephrine
injector has been used, the cover may be placed on the Spent
injector with the cork or similar material covering the tip of
the needle. AS Such, the cork or Similar material helps to
prevent Someone from accidentally getting Stuck by the
needle and permits Safe disposal of the epinephrine injector
after use.

0034 Various additional features may be incorporated
into the epinephrine injector of the present invention through
various alternative embodiments. For example, in one
embodiment, a window or other means may be placed in one
or more parts of the housing to permit an individual to view
the epinephrine to ensure that it is still present and/or has not
expired. In an alternative embodiment, an expiration date
may be provided for the epinephrine on one end of the
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housing or in another Suitable location. In Still other embodi
ments, means for carrying the epinephrine injector may also
be provided. The means may include, but are not limited to,
key rings, hooks, eyelets for attaching to a hook or a cord,
and a combination thereof.

0035) The present invention will now be further
described through reference to various embodiments. It is to
be understood that these embodiments are non-limiting and
are presented to provide a better understanding of the
present invention.

0.036 FIGS. 1A and 1B provide a locked (FIG. 1A) and
unlocked (FIG. 1B) depiction of one embodiment of an

epinephrine injector of the present invention. AS Seen in
FIGS. 1A and 1B, the epinephrine injector 100 includes a
housing having a first housing 105 and a Second housing
110. In the locked position, a substantial portion of the
second housing 110 is contained within the first housing 105.
In the unlocked position, a Smaller portion of the Second
housing 110 is contained within the first housing 105. In this
embodiment, the first housing 105 is constructed from a
Substantially transparent material while the Second housing
110 is constructed from a Substantially opaque material.
0037. The epinephrine injector 100 also includes a lock
ing mechanism 115 on the second housing 105 that is
connected to the spring 120. When the epinephrine injector
100 is unlocked, the locking mechanism 115 disengages
from the Spring 120, thereby permitting the Spring to be

released. The needle and epinephrine (both not shown) are

contained within second housing 110.

0.038 FIGS. 2A, 2B and 2C provide a locked (FIG. 2A),
unlocked and unfired (FIG. 2B) and fired (FIG. 2C) depic

tion of one embodiment of an epinephrine injector of the
present invention. As seen in FIGS. 2A and 2B, the epi
nephrine injector 200 includes a housing having a first
housing 205 and a second housing 210. As with FIGS. 1A
and 1B, in the locked position, a substantial portion of the
Second housing 210 is contained within the first housing
205. In the unlocked position, a smaller portion of the
Second housing 210 is contained within the first housing

205.

0039 The epinephrine injector 200 also includes a lock
ing mechanism 215 in the first housing 205 that is connected
to a portion of the spring 220. The needle 225 and epineph
rine 226 are in the second housing 210. As seen in FIGS. 2B
and 2C, the spring 220 remains locked until the spring 220
is actuated, at which time the Spring 220 forces the needle
225 from the second housing. The spring 220 may be
actuated by an actuation mechanism 230 at one end of the
second housing 210.
0040 FIG. 3 provides another embodiment of an epi
nephrine injector 300 and having a first housing 305, a
Second housing 310, a Spring 320, an actuation mechanism
330 at one end of the first housing wherein depression of the
actuation mechanism 330 causes spring 320 to release and
firing needle 325 from the second housing 310. This
embodiment also include a cover 335 having a piece of cork
340 therein such that, after the epinephrine injector 300 has
been used, the cover 335 may be placed on the epinephrine
injector 300 and the cork 340 may cover the tip of the needle
325 such that the needle 325 cannot accidentally stick
someone, thereby making the epinephrine injector 300 safer
to use.
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0041 Although the illustrative embodiments of the
present disclosure have been described herein with reference
to the accompanying drawings and examples, it is to be
understood that the disclosure is not limited to those precise
embodiments, and various other changes and modifications
may be affected therein by one skilled in the art without
departing from the Scope of Spirit of the disclosure. All Such
changes and modifications are intended to be included
within the Scope of the disclosure as defined by the appended
claims.
What is claimed is:

1. An epinephrine injector comprising:
a housing comprising a first housing and a Second hous
ing;
a needle,

a Source of epinephrine; and
a Spring for causing the needle to inject the epinephrine;
wherein the first housing is movable relative to the second
housing Such that movement of the first housing rela
tive to the Second housing permits the Spring to release,
thereby causing injection of the epinephrine by the
needle.
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2. The epinephrine injector of claim 1, wherein the first
housing is movable relative to the Second housing by
rotating the first housing relative to the Second housing.
3. The epinephrine injector of claim 1, wherein the first
housing is movable relative to the Second housing by Sliding
the first housing relative to the Second housing.
4. The epinephrine injector of claim 1, further comprising
a locking mechanism for locking the Spring Such that the
Spring is not capable of releasing until the locking mecha
nism is disengaged.
5. The epinephrine injector of claim 1, further comprising
an actuation mechanism for releasing the Spring Such that
the Spring does release until the actuation mechanism is
activated.

6. The epinephrine injector of claim 1, further comprising
a locking mechanism for locking the Spring Such that the
Spring is not capable of releasing until the locking mecha
nism is disengaged and an actuation mechanism for releas
ing the Spring Such that the Spring does release until the
actuation mechanism is activated.

7. The epinephrine injector of claim 1, further comprising
a cover for covering at least a portion of the housing.
8. The epinephrine injector of claim 7, further comprising
cork attached to an inner Surface of the cover.
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